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The datasets analyzed in this study were obtained from publicly available sources with DOIs Mott (10.1038/srep13891, Figures 3, 6, S4, S6, S9), O'Neil
(10.1158/1535-7163.MCT-15-0843, Figures 3-4, S4-S9), Holbeck (10.1158/0008-5472.CAN-17-0489, Figures 7, S6, S9), Tan (10.1038/nbt.2391, Figure S6), and Cokol
(10.1038/msb.2011.71, Figures S6, S9). Clinical trial data was collected from the Drug Combination Database (DCDB) (10.1093/database/bau124, http://
public.synergylab.cn/dcdb/, Figures S9-S10). The synergy datasets generated in this study are available in a repository at https://bitbucket.org/meyerct1/
musyc_theory/.

Data were collected from publicly available sources, and include over 340,000 drug combinations with many different metrics of drug effect,
in many different cell lines and disease contexts. The smallest study (Tan) included 116 combinations. Collectively this provides an enormous
number of conditions to observe biases in synergy.

Combinations were excluded if parameter estimation did not converge, which was a predetermined criteria. Additionally, combinations whose
fits had an R^2 value <=0.7 were excluded, which was chosen based on visual inspection of fit qualities. For analyses reporting systematic
biases, combinations whose best fit EC50 was not between the minimum and maximum tested dose were excluded, because such
combinations lacked data to tightly constrain parameters. This exclusion was established after fitting hte data. Some synergy methods, such as
Combination Index, become undefined for datapoints with E < 0 or E > 1, and thus those points were excluded from analysis in those cases.
This exclusion was predetermined. In the analysis comparing drug synergy with clinical trial efficacy, all drugs whose name had <85% fuzzy
match (as described in methods) with a drug used in clinical trials were excluded (this value was predetermined).

Experimental replication was not possible as all experimental data come from previously published sources. Each experiment was analyzed
using synthetic replicates generated using Monte Carlo resampling to obtain bootstrapped 95% confidence interavals for each MuSyC
parameters. A synergy parameter was deemed synergistic (or antagonistic) only if its entire 95% confidence interval indicated synergy (or
antagonism).

For observing large-scale trends, all data that were not excluded were analyzed equally with no sub-sampling, and thus no randomization was
required. Individual example combinations that are highlighted were selected manually to have: (1) a high R^2 fit value indicating that the
MuSyC model fits the data well, (2) EC50 values for each drug near the middle of the tested dose range so the full dose-response surface was
clear, and (3) drug-response parameters leading to large bias to illustrate the intended conclusions.

N/A: Blinding was impossible because each dataset had different effect ranges and dose-sampling densities, so the origin study was evident
from the data.




